ANSWER KEY
Text-Dependent Questions and Writing Prompt for Complex Text 

Article Title: Wildlife Species Provide Clues to Spread of Antibiotic Resistance in Africa.
Vocabulary Questions:
1. According to section one, antibiotics can “become resistant to the arsenal of modern medicine.” Using context clues, define arsenal.

An arsenal refers to a collection of medicines, almost similar to a collection of weapons. Antibiotics are the “weapons” modern scientists use to fight disease.

2. Define harbored using context clues from section four: “harbored significantly greater levels…”

To harbor something means to keep or shelter it. According to section four, the aquatic or semi-aquatic animals harbored significantly greater levels of drug-resistant E.coli. “Harbored” would therefore mean that the animals carried or kept the disease in greater amounts.

Text Evidence/Content Questions:
1. According to section two, what percent of organisms were resistant to at least one or two of the antibiotics tested?

41% of the species studied were resistant to at least 2 out of 10 of the antibiotics tested.

Misconception/common error: students may initially believe organisms that are harboring these bacteria have had antibiotics given to them. Remind them that the wildlife wasn’t given antibiotics. Bacteria are either being transferred to them somehow, or the bacteria have been passing on the genetic information through horizontal gene transfer—or both.

2. Multi-drug antibiotic resistance was significantly higher in three areas according to section three. Explain what they are, using information from the text.

Multi-drug resistance was “significantly higher in water-associated species such as hippopotamus and otters; carnivores such as crocodiles, leopards and hyenas; and species inhabiting urban areas such as baboons and warthogs.”
3. Multi-drug resistance was significantly higher in carnivore species. Using text evidence, explain why researchers think this occurs.

Resistance is higher in carnivore species because they are “at the top of the food chain and might have a higher exposure to antibiotic resistance through diet.” In other words, they might consume other species and acquire their resistance.


Writing Prompt:
Bacteria are rapidly evolving and becoming harder to treat effectively with antibiotics. After reading this article, explain the significance of the widespread presence of antibiotic-resistant bacteria in Botswana’s urban and rural areas on public health. Be sure to use evidence from the text to support your answer.

Bacteria are considered beneficial to our planet, but there are some pathogenic strains that are causing widespread concern. For example, Botswana is a country that is currently dealing with serious health concerns. In order to really understand the significance of their problem, which is also a global problem, we first need to understand what it means for bacteria to be antibiotic-resistant. Then, in order to help the people in Botswana, we have to study the bacteria in their natural environments and try to draw conclusions from the data that we collect.  In the end, scientists hope to draw from their conclusions a way to stop the widespread presence of antibiotic-resistant bacteria. This knowledge could be also be used worldwide.


Antibiotic-resistant bacteria have information stored in their DNA, in the form of genes, which gives them the ability to “outsmart” an antibiotic. These genes are just random mutations for those bacteria, but because they increase their survival rate, their population increases. Bacteria also have the ability to transfer genes with other bacteria. It’s like they are passing on the “secret code” to survival. Every time a bacterium reproduces asexually, by binary fission, the genes are passed on, increasing the antibiotic-resistant population.

Botswana is a country in South Africa that is dealing with more than its fair share of health concerns. According to the article, Botswana has one of the highest rates of HIV/AIDS in the world. HIV makes the person extremely vulnerable to infectious diseases. Researchers will take samples of humans as well as many wildlife to see how far the antibiotic resistance has spread. Scientists believe if they can determine the range of antibiotic bacteria, they may be able to find a way to slow the transmission rate down.

Researchers took E.coli samples from humans and wildlife. E.coli is a common intestinal bacteria that can carry genes for antibiotic resistance. According to the text, “Researchers found out of 150 wildlife samples, 41% contained E.coli isolates that were resistant to at least one or two of the 10 antibiotics tested. Another 13% were resistant to three or more and therefore considered multi-drug resistant.” Researchers compared these results to the 193 samples collected from humans in the area.

After analyzing their data, the researchers found that multi-drug resistant bacteria were located “across land types, from areas of human habitation to protected areas such as national parks.” Also discussed in the article, was the association of the bacteria with water-associated species, carnivores and urban areas: “Multi-drug resistance was significantly higher in water-associated species such as hippopotamus and otters, carnivores such as crocodiles, leopards and hyenas; and species inhabitation urban areas such as baboons and warthogs.”

Pulling all these points together, researchers believe that “conducting long-term monitoring of antimicrobial resistance among top predators and water- and human-associated species may help in the detection and control of the spread of antimicrobial resistance.” The significance of this research to public health should be obvious. If researchers can find a way to slow the transmission of antimicrobial resistance, they can save lives, save ecosystems, and possibly have a global impact on the future of our evolutionary relationship with bacteria. 
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